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Abstract 

Eight species of the subgenus Finlay a Theobald, genus Aedes Meigen, in the Afrotropical Region are treated in pictorial 
keys based on diagnostic morphological features. Images of the diagnostic morphological structures of the adult thorax, 
leg and wing are included. 

Key words: Culicidae, mosquitoes, identification key, Aedes , Finlay a Africa 


Introduction 

In “Mosquitoes of the Ethiopian Region, in the Subgenus Finlay a Theobald”, Edwards (1941: 119) noted that the 
African species of this subgenus belonged to two very distinct groups: the Wellmanii Group without metallic 
markings, and the Fulgens Group of black species with silvery markings on the thorax and abdomen. 

Edwards (1941: 120), in his “Key to Ethiopian Species of Finlay a”, included six species from Africa in 
Couplet lb. “No metallic silvery scales on thorax or abdomen”: (1) Aedes (Finlaya) wellmanii (Theobald) 
(1905: 103) from Bihe, Angola; (2) Aedes (Finlaya) ingrami Edwards (1930: 296) from Aburi, Ghana (Gold 
Coast); (3) Aedes (Finlaya) embuensis Edwards (1930: 295) from Embu, Kenya; (4) Aedes (Finlaya) nyasae 
Edwards (1930: 296) from Fort Johnston, Malawi (Nyasaland); (5) Aedes (Finlaya) barnardi Edwards (1924: 161) 
from Oudebosch, Cape Province, Republic of South Africa (Union of South Africa); and (6) Aedes (Finlaya) 
pulchrithorax Edwards (1939: 17) from Nairobi, Kenya. In addition, Robinson (1950: 80) described Aedes 
(Finlaya) luteostriatus from Ndola, Zambia (Northern Rhodesia); and Van Someren (1962: 21) described Aedes 
(Finlaya) hancocki from Amani, Tanzania (Tanganyika). Thus, the subgenus Finlaya in the Afrotropical Region 
currently consists of eight species. 

To assist entomologists and other field workers in the identification of mosquitoes from Africa, pictorial keys 
are included as add-ons to the key of Huang (2001). A few additional characters, indicated by double asterisks (**), 
were added as needed to facilitate identification. Images of the diagnostic morphological structures of the adult 
thorax, leg, and wing are also included in the supplemental pictorial keys. 


Material and methods 

This study is based on specimens in the mosquito collection of the Department of Entomology, National Museum 
of Natural History (USNM), Smithsonian Institution and specimens borrowed from individuals and institutions 
noted in the Acknowledgments. The terminology follows Harbach and Knight (1980, 1982) with the exception of 
“tarsal claws,” which is retained as “ungues.” Terminology for wing venation follows Belkin (1962). 
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Result and discussion 


Classification. The African subgenus Finlay a can be further divided into two sections, Sections A and B. Section 
A is characterized by having the subspiracular area with scales, and the hindtibia is all dark, without a white stripe 
on the ventral surface of the basal area. It is represented by two species-groups: the Wellmanii Group (including 
Ae. (Fin.) wellmanii (Theobald) and Ae. (Fin.) ingrami Edwards); and the Bamardi Group (including Ae. (Fin.) 
barnardi Edwards, Ae. {Fin.) embuensis Edwards, and Ae. {Fin.) nyasae Edwards). Section B is characterized by 
having the subspiracular area without scales and a white stripe on the ventral surface of the basal area of the 
hindtibia. It is represented by one species-group, the Pulchrithorax Group (including Ae. {Fin.) pulchrithorax 
Edwards, Ae. {Fin.) hancocki Van Someren, and Ae. {Fin.) luteostriatus Robinson). Thus, the African Subgenus 
Finlaya currently consists of three species-groups. 

Huang (2001) published a key to the Aedes mosquitoes of the Afrotropical Region. It is openly available from 
the website of the Biodiversity Heritage Library (http://www.biodiversitylibrary.org/) and Walter Reed 
Biosystematics Unit (http://wrbu.si.edu/wrbupubs_chron.html). 

The present paper includes three pictorial keys for Aedes {Finlaya) Sections (Appendix 1), Wellmanii and 
Barnardi Groups (Appendix 2), and Pulchrithorax Group (Appendix 3) in the Afrotropical Region. These keys are 
formatted so that they can be merged with the key of Huang (2001). The following steps should be followed when 
using the key of Huang (2001) to merge the supplemental keys: 

(1) Pictorial Key to the Sections of the Aedes {Finlaya) in the Afrotropical Region (Diptera: Culicidae) 
(Appendix 1). From page 34 of the Huang (2001) key, with “Part 3. Key to Subgenera of Aedes”, ADULTS, 
follow the key to pages 35, 36, 38, and 39. Then, replace page 39, on the left side—Thorax. Subspiracular area 
with scales ...SECTION A, and ** Leg. Hindtibia all dark, without a white stripe on ventral surface in basal area, 
and to page 39A (1st page) of Appendix 2. On the right side—Thorax. Subspiracular area without scales 
...SECTION B, and ** Leg. Hindtibia with a white stripe on ventral surface in basal area, and to page 39D (4th 
page) of Appendix 3. 

(2) Pictorial Key to the Species of the Aedes {Finlaya) Wellmanii and Barnardi Groups in the Afrotropical 
Region (Diptera: Culicidae) (Appendix 2). Using Appendix 2, the supplemental key, add pages 39A (1st page), 
39B (2nd page), and 39C (3rd page), to key out to five species of Aedes {Finlaya) Wellmanii and Barnardi Groups. 

(3) Pictorial Key to the Species of the Aedes {Finlaya) Pulchrithorax Group in the Afrotropical Region 
(Diptera: Culicidae) (Appendix 3). Using Appendix 3, the supplemental key, add pages 39D (4th page), 39E (5th 
page A and 5th page B), and 39F (6th page A and 6th page B), to key out to three species of Aedes {Finlaya) 
Pulchrithorax Group. 

Medical Importance and Brief Biology. Aedes ingrami is a suspected vector of Uganda S virus (USV) (in the 
Yellow Fever Virus Subgroup, Flavivirus Group, Flaviviridae), with birds and humans as hosts, in Uganda, Nigeria 
and Central Africa (Chamberlain 1980). Dick & Haddow (1952) isolated USV from a pool of 47 Ae. 
{Zavortinkius) longipalpis (Grunberg), 17 Ae. {Finlaya) ingrami , and one Ae. {Aedimorphus) natronius Edwards in 
Bwamba County, Uganda. However, Haddow (1961) stated that either Ae. longipalpis ox Ae. ingrami was probably 
the species of the original isolation of USV. Zika virus (ZIKV) (in Flavivirus Group, Flaviviridae), which was first 
discovered from Zika Forest, Uganda, and was named after that forest (http://www.cdc.gov/zika/about/index.html). 
It has never been isolated from African Aedes (Finlaya) species, although ZIKV was found in other subgenera of 
Aedes in Africa and other regions of the world. 

Unlike some African Aedes mosquitoes, including Ae. {Aedimorphus) cumminsii (Theobald), Ae. 
{Aedimorphus) domesticus (Theobald) that actively bite during the day and night, Ae. ingrami bites mainly at dusk 
(Service 1993). Haddow et al (1968) recorded the modal periods for onset of biting at dusk by Ae. ingrami and six 
other mosquito species above the forest canopy of Zika Forest, Uganda. Kaddumukasa et al (2014) collected Ae. 
cumminsii (n = 12 adults) and Ae. ingrami from C0 2 - baited light traps (n = 19 adults) and Ae. ingrami from 
human-bait (n = 129 adults) in Zika Forest (2009-2010). In the previous mosquito surveillance in Zika Forest, Ae. 
cumminsii adults were also collected from 1960-1961, while Ae. ingrami were found from 1955-1965 
(Kaddumukasa et al 2014). Furthermore, Clements (1999) described interesting observations on Ae. ingrami and 
Ae. {Stegomyia) africanus (Theobald) in a forest. He reported that just before sunset, a female of Ae. ingrami 
would arrive and within a few minutes as darkness descended on the forest, a large swarm of Ae. ingrami females 
were biting. After 15 minutes, when the wave of mosquito attack was nearly over, the first female of Ae. africanus 
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arrived. After about five minutes of overlap when small numbers of both species were present together, Ae. 
ingrami disappeared from the scene and the numbers of Ae. africanus built up to a considerable peak. Aedes 
ingrami eggs were collected from debris inside tree holes, together with other Aedes species in Nigeria (Lambrecht 
and Peterson 1977). Except for Ae. ingrami , the medical importance and biology of other African Finlay a 
mosquitoes are unknown. 

Remarks. Reinert et al. (2006) placed three species (pulchrithorax , hancocki and luteostriatus ) of the Aedes 
(Finlaya ) in a new Genus, Vansomerenis Reinert, Harbach & Kitching 2006 and Reinert et al. (2008) placed five 
species ( barnardi, embuensis , nyasae , wellmanii and ingrami) of Aedes (Finlaya ) in a new Genus, Hopkinsius 
Reinert, Harbach & Kitching 2008. On the other hand, Wilkerson et al. (2015) did their own interpretation of the 
taxonomic ranks of Reinert et al. (2006, 2008) genera by placing Vansomerenis and Hopkinsius as subgenera of the 
Genus Aedes. Based on the diagnostic morphological characters of the male genitalia, however, we recognize that 
the above eight African Aedes species belong to a single subgenus Finlaya, which consists of three species-groups. 

In the present paper, we follow Edwards’ (1932, 1941) classification of the genus Aedes, retaining Finlaya as a 
subgenus of the genus Aedes in the Afrotropical Region. 
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APPENDIX 1. Pictorial Key to the Sections of the Aedes ( Finlaya) (Diptera: Culicidae) in the Afrotropical Region. 


(replace Page 39) 


Page 39 


Thorax. Subspiracular area with Thorax. Subspiracular area without 

scales ... SECTION A scales ... SECTION B 



** 


Leg. Hindtibia all dark, without 
a white stripe on ventral surface 
in basal area 



** 


Leg. Hindtibia with a white 
stripe on ventral surface in basal 
area 



to Page 39A (1 st page) 


to Page 39D (4 th page) 
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APPENDIX 2. Pictorial Key to the Species of the Aedes {Finlaya) Wellmanii and Bamardi Groups (Diptera: Culicidae) 
in the Affotropical Region. 


(add Page 3 9A) 1 st page 

Page 39A (1 st page) 


Thorax. Scutellum with broad Thorax. Scutellum with narrow 

scales on midlobe.. .Wellmanii Group scales on midlobe...Bamardi Group 




to Page 39B (2 nd page) 


Leg. Foretarsus with narrow white 
band at base of tarsomeres 1 and 2 


Leg. Foretarsus with a few white 
scales at base of tarsomere 1 only 




Aedes {Finlaya) wellmanii 


Aedes {Finlaya) ingrami 
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Page 39B (2 nd page) 


Thorax. Midlobe of scutellum 
with narrow, golden yellow scales 



Wing. With a patch of creamy-white 
scales at base of costa 



Thorax. Midlobe of scutellum 
with narrow scales, some dark 
and some light 



Wing. Without a patch of creamy-white 
scales at base of costa 



Aedes ( Finlaya ) embuensis 


to Page 39C (3 rd page) 
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Page 39C (3 rd page) 


Thorax. Scutum with white narrow 
scales forming a narrow border all 
around and 3 narrow lines extending 
from anterior margin to scutellum 



Leg. Hindtarsomere 5 all dark 





Aedes (Finlaya) barnardi 


Thorax. Scutum without white 
narrow scales forming a narrow 
border all around 



Leg. Hindtarsomere 5 all white, or 
sometimes dark on one side 



Aedes ( Finlaya ) nyasae 
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APPENDIX 3. Pictorial Key to the Species of the Aedes (Finlaya) Pulchrithorax Group (Diptera: Culicidae) in the 
Afrotropical Region. 


(add Page 39D) (4 th page) 


Page 39D (4 th page) 


Thorax. Scutellum with narrow 
scales on midlobe...Pulchrithorax 
Group 



1 - 

Thorax. Midlobe of scutellum with 
a small area of narrow, yellowish 
scales, bordered by a few narrow, 
dark scales 


Thorax. Midlobe of scutellum with 
a small patch of narrow, yellow scales, 
or with some narrow, pale scales 




to Page 39E (5 th page A) 


I 

to Page 39E (5 th page B) 
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Page 39E (5 th page A) 


Thorax. Scutum with 3 narrow straight ** 

lines of narrow, yellowish-white scales. Leg. Hindfemur with a narrow, 
the median line running whole length dark, basal band 
and forking just in front of scutellum, 
the 2 lateral lines are at most, very 
slightly wider than the median line 




Aedes ( Finlaya ) pulchrithorax 

(5 th page B) 

4 


Thorax. Scutum with 3 yellow lines 
running full length of the scutum, the 
2 lateral lines much wider in front than 
behind, with greatest breadth 0.5-2.0 
times width of the median line 



t 


to Page 39F (6 th page A) 


Thorax. Scutum with a double median 
stripe of narrow, yellow scales extending 
from the bare space to the front of the 
scutum, the 2 lateral lines extending 
about halfway forward 



I 


to Page 39F (6 th page B) 
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Page 39F (6 th page) 
(6 th page A) 


Leg. Hindfemur with a narrow, 
dark, basal band 



Aedes ( Finlaya ) hancocki 


(6 th page B) 


Leg. Hindfemur with all white scales 
on basal half and without a narrow, 
dark, basal band 



Aedes ( Finlaya ) luteostriatus 
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